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Description 

BACKGROUND OF THE INVENTION 
Flgld of the Invention 

[0001] Th© present Invention relates to a nonaqueous-eJectrolyte secondary battery incorporating a coil electrode 
formed by laminating elongated positive and negative electrodes through separators such that the outermost layer is 
the positive electrode. 

Rotated Background Art 

[0002] Hitherto, secondary batteries for electronic apparatuses have been nickel-cadmium batteries or lead batteries. 
The progress of the electronic technique made In recent years has caused the performance of the electronic apparatus 
to be improved, the size to be reduced and a portable structure to be realized. As a result, a requirement has arisen 
to raise the energy density of the secondary battery tor the electronic apparatus. However, there arises a problem in 
thatthe energy density of the nickel-cadmium battery and that of the lead battery can not satisfactorily be raised because 
of low discharge voltages. 

[0003] Jn recent years, a nonaqueous-electrolyte secondary battery has energetically been developed and re- 
searched as a secondary battery expected to be capable of raising the discharge voltage and realizing small seir- 
dischaige and a long lifetime against cycle operations. The non aqueous-electrolyte secondary battery has been em- 
ployed in place of the nickel-cadmium battery and the lead battery. The nonaqueous-electrotyte secondary battery 
incorporates a negative electrode made of a material, such as a carbon material, which permits doping/dedoplng lithium 
ions; and a positive electrode made of a composite lithium oxide, such as composite llthlunrhcobalt oxide. 
[0004] As described above, the nonaqueous-electroryte secondary battery is required to have satisfactory charac- 
teristics including a discharge characteristic under a heavy load and lifetime against a cycle operation. Therefore, the 
structure of the electrodes of the above-mentioned nonaqueous-electrolyte secondary battery has usually been formed 
into a coll electrode structure as shown in FIG. 1. As shown fn FIG. 1 , an elongated positive electrode 103 incorporates 
posrtive-electrode-mix layers 102a and 102b formed by applying a positive-electrode mix to each of the two sides of 
a collector 101. An elongated negative electrode 106 similarly incorporates negative-electrode-mix layers 105a and 
105b formed by applying a negative-electrode mix to each of me two sides of a collector 104. The positive and negative 
electrodes 103 and 106 are wound such that a separator 107 is interposed so that a coll electrode 108 Is formed. In 
the foregoing case, internal short circuit occurring when lithium is deposited during a charging operation must be pre- 
vented. Therefore, the width and length of the negative electrode 106 optjosite'to the positive electrode 103 usually 
are made to be larger than those of the positive electrode 1 03/ 

[0005] The above-mentioned coil electrode 108 incorporates the negative electrode 106 which forms the innermost 
layer and the outermost layer. Therefore, portions, each containing non-reacted* negative-electrode active material 
which does not concern the charge/discharge, exist adjacent to the end of the outermost layer of the negative electrode 
106 and the Innermost layer of the same. Therefore, the Inside portion of the battery cannot effectively be used. As a 
result, there arises a problem In that the energy density cannot satisfactorily be raised. 

[0006] To solve the above-mentioned problems, a technique has been disclosed in Japanese Patent Lald-Open No. 
5-234620. As shown in FIG- 2, an elongated positive electrode 113 Incorporates positlve-electrode-mix layers 112a 
and 112b formed by applying a posltrve-electrode mix to each of the two sides of a collector 111 . An elongated negative 
electrode 116 Incorporates negative-eiectrode-mlx layers 115a and 115b formed by applying a negetrve-electrode-mlx 
to each of the two sides of a collector 114. The positive electrode 113 and the negative electrode 116 are wound such 
that a separator 117 is interposed so that a coil electrode 11B is formed. The ontermost layer electrode, with which 
charge/discharge of the coU electrode 118 is performed, Is made to be the positive electrode 113. Moreover, a portion 
adjacent to an outermost end 113a of the positive electrode and/or a portion' adjacent to an Innermost end 113b Is 
formed such that the posltrve-electrode-mix layer 112a (only the Inner pc«!tive-etec£rode-mrx layer 112a In the foregoing 
case) Is formed on only either main surface of the collector 111 . Thus, the quantity of the non-reacted negative-electrode 
active material m the battery can be reduced. Thus, the inside portion of the battery Is effectively used to raise the 
energy density correspondingly. 

[0007] However, the abova-mentfoned coil electrode has the structure as shown In FIG. 2 such that the outermost 
end 116a of the negative electrode 116 is formed by only the collector 114. A negatrve-electrode lead 119 Is provided 
tor the upper surface of the collector 114 so that a projection Is formed on the upper surface. Also the positive electrode 
113 has an outermost end 113a formed by only the collector 111. If the projection exists as described above, the 
projection pierces the separator 117 disposed between the negative electrode 116 and the positive electrode 113. 
Thus, the projection is undesirably brought into contact with the collector 111 of the positive electrode 113. It leads to 
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a fact that short circuit easily takes place. As a result, a percent defective is raised and, therefore, reliability deteriorates. 
SUMMARY OF THE INVENTION 

5 [0008] In view of the foregoing, an object of the present invention te to provide a nonaqueous-electrolyte secondary 
battBry which reduce the quantity of a non-reacted active material for the negative electrode In the battery to effectively 
use the Inside portion of the battery so as to raise the energy density, elongate the lifetime against a cycle operation, 
prevent a defect and Improve the reliability. 

[0009] According to one aspect of the present invention, there Is provided a non aqueous-electrolyte secondary bet- 
to tery including: a coil electrode formed by laminating an elongated positive electrode which has a poeltlve-electrode- 
mix layer formed on at least either of main surfaces of a positive-electrode collector and an elongated negative electrode 
which has a negative-electrode-mix layer formed on et least either main surfaces of a negative-electrode collector and 
by winding a formed laminate such thatthe positive electrode is positioned at the outermost position of the coil electrode, 
wherein the positlve<efectrode-mix layer Is formed on only either of main surfaces of the collector at the position adjacent 
15 to the outermost end of the positive electrode and/or the position adjacent to the innermost end of the positive electrode, 
the positlve-eleclrode-mlx layer Is not formed on the posltJve-electrode collector at the outermost end of the positive 
electrode and only the positive-electrode collector Is formed, the negatlve-electrode-mix layer is not fanned on the 
negative-electrode collector at the outermost end of the negative electrode and only the negative-electrode collector 
Is formed, and the outermost end of the negative-electrode collector positioned at the outermost end of the negative 
20 electrode Is, In the direction from the Inner portion of the cod electrode toward the outer portion of the coil electrode, 
positioned more forwards than the outermost end of the positrve-eiectrode collector. 

[001 0] The nonaqueous-electrolyte secondary battery according to the present invention may have a structure that 
the coil electrode incorporates a negative-electrode lead adjacent to an outermost end of the negative-electrode col- 
lector positioned at the outermost end of the negative electrode, and the negative-electrode lead is positioned more 
2$ forwards than the outermost end of the positive-electrode collector positioned at the outermost end of the positive 
electrode. 1 - 

[001 1] The nonaqueous-electrolyte secondary battery according to the present invention may have a structure that 
the coil electrode has a structure that distance L from the outermost end of the negative-electrode collector positioned 
at the outermost end of the negative electrode to the outermost end of the positive-electrode collector positioned at 
30 the outermost end of the positive electrode which are positioned in a fore-and-aft direction from the Inner portion of 
the coll electrode toward the outer portion of the coll electrode satisfies the following relationship on an assumption 
that the diameter of the coil electrode is d: 

35 0<LSnd 

[0012] The nonaqueous-electrolyte secondary battery according to the present invention may have a structure that 
the negative-electrode mix contains a negative-electrode material and a binder. 

[0013] The nonaqueous-electrolyte secondary battery according to the present invention may have a structure that 
w the negative-electrode material Is at least one type material selected from a group consisting of a crystalline metai 
oxide and an amorphous metal oxide which permit doping/dedoping lithium ions. 

[0014] The nonaqueous-electrolyte secondary battery according to the present Invention may have a structure that 
the positive-electrode mix contains a positive-electrode material, a conductive materia I and a binder. 
[001 5] The nonaqueous-electrolyte secondary battery according to the present Invention may have a structure that 
45 the positive-electrode material is at least one type material selected from a group consisting of LiMC^ (where M is at 
least any one of Co, Nl, Mn, Fe, Al. V end 7i) and inlerlayer compound* each containing Li. 

[0016] The nonaqueous-electrolyte secondary battery according to the present invention may have a structure that 
the separator is made of at least one type material selected from a group consisting of polyethylene and polypropylene. 
[0017] The nonaqueous-electrolyte secondary battery according to the present invention may have a structure that 
50 the positive-electrode collector made of at least one type material selected from a group consisting of aluminum, 
stainless steel and nickel. 

[001 8] The nonaqueous-electrolyte secondary battery according to the present Invention may have a structure that 
the negative -el ectrode collector is made of at least one type material selected from a group consisting of copper, 
stainless steel and nickel. 

55 [0019] The noriaqueous-electrolyte secondary battery according to the present invention may have a structure that 
the nonaqueous-electrolyte secondary battery contains a nonaqueous electrolyte prepared by dissolving an electrolyte 
In nonaqueous solvent, and the nonaqueous solvent Is made of at least one type material selected from a group 
consisting of propylene carbonate, ethylene carbonate. 1. 2-dimethoxyethane. 1 . 2-diethoxyethane, diethyicarbonate. 
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Y-butyrolactone, totrahydrofuran, 1,3-dioxolane, 4-methyM , 3-dtoxolana, dlathyletrier, sulfolane, methylsulfalane, ao 
etonrtrile and propionitrile. 

[0020] The nonaqueous-^ ectrolyt© secondary battery according to the present invention may have a structure that 
the electrolyte Is at least one type material selected from a group consisting of LICIO^ LIAsF 6 , UPF $ , LIBF 4 , UB(C 6 H 5 ) 4t 
s LiCi, UBr. LiS0 3 CH 3 and LiS0 3 CF 3 . 

[0021] Other objects, features and advantages of the Invention will be evident from the following detailed description 
of the preferred embodiments described in conjunction with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

FIG. 1 is a cross sectional view showing the structure of a conventional nonaqueous-electrolyte secondary battery: 
FIG. 2 Is a cross sectional view showing another conventional nonaqueous-electrolyte secondary battery; 
FlG. 3 is a cross sectional view showing the structure of a nonaqueous-electrolyte secondary battery according 
to the present invention; 

FIG. 4 te a cross sectional view showing the structure of the nonaqueous-electrolyte secondary battery according 
to the present invention; 

FIG. 5 Is a perspective view showing a portion including a positive-electrode col lector of the nonaqueous-elactrolyte 
20 secondary battery according to the present Invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] An embodiment of the present invention will now be described with reference to the drawings. 
25 [0024] An embodiment of a nonaqueous-electrolyte secondary battery according to the present invention Is shown 
in FIG. 3. 

[0025] The nonaqueous-electrolyte secondary battery according to this embodiment, as shown In FIG- 3, Incorpo- 
rates a positive electrode 3 having posttrve-electrode-mbt layers 2a and 2b formed on the two sides of a positive- 
electrode collector 1. Moreover, a negative electrode 6 incorporates negative-electrode-mix layers 5a and 5b formed 

30 on the two sides of the negative-electrode collector 4. The positive electrode 3 and the negative electrode 6 are wound 
such that a separator 7 is interposed. The separator 7 te a smalkpore film made of polypropylene or polyethylene. 
Thus, a coll electrode Is formed. Thus, Insulating members a are placed on the two vertical surfaces of the coll electrode, 
followed by accommodating the coll electrode having the insulating members 8 into a battery can 9. 
[002$] A battery cover 10 is joined to the battery can 9 by crimping the battery cover 10 through a sealing gasket 

36 11 . The battery cover 1 0 and the battery can 9 are electrically connected to the positive electrode 3 and the negative 
electrode 6 respectively through a positive-electrode lead 12 and a negativa-eJectrode lead 13. Thus, the positive 
electrode and the negative electrode of the battery are formed. 

[0027] Note that a current-limiting thin plate 14 serving as a safety unit Is provided for the battery according to this 
embodiment. The positive-electrode lead 12 ie welded to the current-limiting thin plate 14 so as to electrically be con- 
4? nected to the battery cover 10 through the current-limiting thin plate 14. 

[0O2B] When the pressure In the battery having the above-mentioned structure has been raised, the current-limiting 
thin plate 14 is pushed upwards and therefore deformed. Thus, the poslfJve-electrode lead 12 Is cut such that a portion 
welded to the current-limiting thin plats 14 Is left As a result, the electric current Is limited. 

[0029] A cross sectional structure of the norraqueous-electroryte secondary battery according to the present invention 
45 is shown In FIG. 4. In the nonac^eous-efectroryte secondary battery according- to this embodiment, the positive-elec- 
trode-mix layer 2a Is. as shown in FIG. 4, formed on only either main surface (on the Inside) of the positive-electrode 
collector 1 at a position acQacentto an outermost end 3a of the positive electrode 3 and/or an innermost end 3b of the 
same. No posrtrve-electrode-mix layer is formed on the positive-electrode collector 1 at the outermost end 3a of the 
positive electrode 3. Moreover, no negative-electrode-mbc layer Is formed on the negative-electrode collector 4 at an 
so outermost end 6a of the negative electrode 6. That is, only the negative-electrode collector 4 Is formed at the outermost 
end 6a. 

[0030] In a direction from the Inner portion of the cofl electrode 15 to the outer portion of the same, an outermost 
and of the negative-electrode collector 4, which Is the outermost end 6a of the negative electrode 6, is positioned more 
forwards than the outermost end of the positive-electrode collector 1 which- Is the outermost end 3a of the p06Wve 
55 electrode 3. 

[0031] As described above, the posltive-electrode-mlK layer 2a Is formed on only either main surface of the positrve- 
electrode collector 1 at the position adjacent to the outermost end 3a or the positive electrode 3 and/or the position 
adjacent to the Innermost end 3b of the same. Therefore, the necessity Of applying the positive-electrode mix to each 
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of the two sides of the positive-electrode collector 1 can be eliminated. Therefore, a portion to which the posltive- 
electrode-mix layer 2a is applied must bo formed on the main surface of the positive-electrode collector 1, as shown 
in FIG. 5. 

[0032] In the nonaqueous-electrolyte secondary battery according to thB present Invention, the negative-electrode 
s lead 13 Is formed adjacent to the outermost end of the negative-electrode collector 4 which l6 the outermost end 6a 
of the negative electrode 6 of the coil electrode 15. In a direction from the Inner portion of the coll electrode 15 to the 
outer portion, the negative-electrode lead 13 Is positioned more forwards than the outermost end of the positive-elec- 
trode collector 1 which is the outermost end 3a of the positive electrode 3. Note that the nonaqusous-electrolyle sec- 
ondary battery according to the present Invention has a structure that a positive electrode lead (not shown) of the 
10 positive electrode 3 is disposed In the Inside portion. 

[0033] An assumption will now be described which Is made about the following distance of a region in the coil elec- 
trode 1 5 of the nonaqueou6-electrolyte secondary battery according to the present invention. The distance Is a distance 
in the longitudinal direction from the Inner portion of the coil electrode 15 toward the outer portion of the same. The 
assumption is made that the distance from the outermost end of the negative-electrode collector 4, which is the out- 
JS ermost end 6a Of the negative electrode 6, to the outermost end of the positive-electrode collector 1, which Is the 
outermost end 3a of the positive electrode 3, is L. Another assumption Is made that the diameter of the coll electrode 
15 Is d. It is preferable that the relationship 0 < l£ird Is satisfied. 

[0034] The nonaqueous-electrolyte secondary battery according to the present invention Incorporates the coll elec- 
trode 15. The coil electrode 15 Is formed by laminating the elongated positive electrode 3 and the elongated negative 

20 electrode 6 which are laminated through the separator 7 such that the outermost layer is the positive electrode 3. The 
positrve-electrode-mix layer 2a is formed on only either main surface of the positive-electrode collector 1 at th© position 
adjacent to the outermost end 3a of the positive electrode 3 and/or the fro&Won adjacent to the innermost end 3b. In 
addition, no positive-electrode mix is formed on the positive-electrode collector 1 at the outermost end 3a of the positive 
electrode 3. Only the positive-electrode collector 1 is formed at the outermost end 3a. Moreover, no negatlve-electrode- 

W mix layer Is formed on the negative-electrode collector 4 at the outermost end Ga of the negative electrode 6. Only the 
negative-electrode collector 4 is formed at the outermost end 6a. 

[0039] In the direction from the inner portion of the coil electrode 15 toward the outer portion, the outermost end of 
the negative-electrode collector 4, which is the outermost end 6a of the negative electrode 6, is positioned more for- 
wards than the outermost end of the positive-electrode collector 1 which is the outermost end 3a of the positive electrode 

30 3. Therefore, the quantity of a non-reactive negative-electrode active material In the battery can be reduced. As a 
result, an effective area can be enlarged correspondingly in the battery. Thus, the inside portion of the battery can 
effectively be used, causing the energy density to be raised and the lifetime against a cycle operation to be elongated. 
[0036] The nonaqueous-electrolyte secondary battery according to the present invention incorporates the negative- 
electrode lead 13 formed adjacent to the outermost end of the negative-electrode collector 4 which is the outermost 

35 end 6a of the negative electrode 6. In the direction from the Inner portion of the con electrode 15 toward the outer 
portion of the same, the negative-electrode lead 13 is positioned more forwards than the outermost end of the positive- 
electrode collector 1 which Is the outermost end 3a of the positive electrode 3. Therefore, even If the negative-electrode 
lead 13 pierces the separator 7 disposed between the coil electrode 15 and the battery can 9, the negative-electrode 
lead 1 3 Is brought into contact with only the battery can 9 which Is also the negative electrode. As a result, any internal 

40 short circuit occurs, no defect takes place end, therefore, the reliability can be Improved. 

[0037] In the ceil electrode 1 5 of the nonaqueous-electrolyte secondary battery according to the present invention, 
the outermost end of the negative-electrode collector 4, which is the outermost end 6a of the negative electrode 6, and 
the outermost end of the positive-electrode collector 1, which is the outermost' end 3a of the positive electrode 3, are 
positioned in the fore-and-aft direction from the Inner portion of the coil electrode 15 toward the outer portion of the 

*s same. An assumption is made that the distance from the outermost end of the negative-electrode collector 4 to the 
outermost end Of the positive-electrode collector 1 is L. Another assumption Is made that the diameter of the coil 
electrode 15 is d. In this case, it is preferable that the relationship O < L < icd is satisfied. If the foregoing structure Is 
employed, no internal short circuit occurs, the energy density Is furthermore raised and the lifetime against a cyde 
operation can furthermore be elongated. 

so [0038] A state will now be considered that the distance L from the outermost end of the negative-electrode collector 
4. which Is the outermost end 6a of the negative electrode 6, to the outermost end of the positive-electfOde collector 
1 , which is the outermost end 3a of the positive electrode 3, (s shorter than the above-mentioned range. In the foregoing 
case, the outermost end of the positive-electrode collector 1 overlaps the outermost end of the negative-electrode 
collector 4. 

ss [0039] Therefore, the percent defective is raised though the energy density Is not lowered. If the distance L is longer 
than the above-mentioned range, many portions are produced in which the negative electrode 6 and the positive elec- 
trode 3 are not opposite to each other. Therefore; the energy density Is undesirably lowered though the percentage 
detective is not lowered. 
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[0040] The positive electrode 3 and the negative electrode 6 according to the present Invention have the above- 
mentioned structures. The mix layers and collectors for constituting the positive electrode 3 and the negative electrode 
6 may be Known materials. 

[0O41] The positive-electrode-mix layers 2a and 2b contain a positive-electrode material, which permits lithium ions 
5 to be doped/de-doped, a conductive material and a binder. 

[0042] It is preferable that the positive-electrode material contains Li in a sufficiently large quantity. For example, it 

is preferable that to employ e composite metal oxide expressed by UMOj (where M Is at least one type of a material 

selected from a group consisting of Co, Nl, Mn t Fe, Al, V and Tl) and composed of Li and a transition metal; or an 

rnteriayer compound containing U. 
jo [00431 The conductive material for imparting conductivity to the positive electrode and the binder for causing the 

positive-electrode material to be held by the positive-electrode collector may be known materials. 

[0044] The conductive material may be graphite or carbon black, while the binder may be fluorine resin, such as 

polyvlnylldene fluoride. 

[0045] The negative-electrode-mix layers 5a and 5b contain the negative-electrode material which permits lithium 

15 lone to be doped/dedoped and a binder. 

[0046] The negative-electrode materia] may be a carbon material. The carbon material is exemplified by pyrocarbon. 
coke (pitch coke, needle coke and petroleum coke), graphite, vitreous carbon, a calcinated organic polymer compound 
(a material obtained by calcinating phenol resin, ruran resin or the like), carbon fiber and active carbon. The nagatrve- 
electrode material may be crystalline metal oxide or amorphous metal oxide which permits lithium Ions to be doped/ 

20 dedoped, as well as the foregoing carbon material. 

[0047] The binder for causing the negative-electrode material to be held by the negatfve-eJectrode collector may be 
a known material. For example, the binder may be fluorine resin, such as polyvinylidene fluoride. 
[0048] The battery according to the present Invention contains a known nonaqueous electrolyte In which an electro- 
lyte is dissolved in nonaqueous solvent, such as organic solvent. 

25 [0049] The organic solvent Is not limited particularly. The organic solvent Is exemplified by propylene carbonate, 
ethylene carbonate, 1, 2-dimethoxyethane 1, 2-dlmethoxyethane T 1 T 2-diethoxyethane, diethyl carbonate, rbutyrolac- 
tone, tetrahydrofuran, 1 ,3-dloxolane, 4-methyl-1 , 3-dioxolane. diethylether, sulfof ane, mBthylsulfolene. acetonltrBe and 
proptontoile. Any one of the foregoing material may be employed or a mixture of the same may be employed as mixed 
solvent. 

so [0050] The electrolyte Is not limited particularly The electrolyte Is exemplified by LiCl0 4 , LiAsF Gf LIPF e , LIBF 4 , LIB 
(CaHjk, UCI, LlBr, USO3CH3 and LiS0 3 CF 3 . 

[0051] Trie material of the separator 7 IS not limited particularly. The material Is exemplified by woven fabric, unwoven 
fabric or small-pore film made of synthetic resin. In particular, the small-pore film made of synthetic resin Is a preferred 
materiel. Moreover, a polyoleflno smell-pore Aim is a preferred. material In viewpoints of realizing a required thickness, 

3s strength of the formed film and resistance of the film. Specifically, the following materials may be employed; a small- 
pore film made of polyethylena or polypropylene or a small-pore Rim made of a mixture of the foregoing materials. 
[0052] The shape of the collector of the electrode Is not limited particularly. A foil structure, a mesh structure or a net 
structure made of expand metal may be employed. II is preferable that the positrve-electrode collector 1 1s made of, 
for example, aluminum, stainless steel or nJckel. It Is preferable thai the negative-electrode collector 4 is made of, for 

40 example, copper, stainless steel or nickel. 

[0053] The battery can 9 may be made of iron, nickel, stainless steel or aluminum. If electrochemical corrosion occurs 
in the nonaqueous electrolyte containing the above-mentioned material during the operation of the battery, plating may 
be performed. 

45 Examples 

[0054] Examples of the present invention will now be described with results of experiments. 
Manufacturing of Sampfes> 
Sample 1 

[0055] Initially, the negative electrode was manufactured as follows. 

[0050] Petroleum pitch was employed as a starting material, followed by calcinating the petroleum pitch so that 
55 coarse pitch coke was obtained. The coarse pitch coke was pulverized so that powder having an average particle Size 
of 40 jim was obtained. Then, the obtained powdBr was calcinated In an Inactive gas at 1000°C to remove impurities. 
Thus, coke powder was obtained. 

[0057] Then, 80 parts by weight of thus-obtained coke powder, serving as a carrier for negative-electrode active 
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material, and 10 parts by weight of polyvlnylldene fluoride (PVDF) serving as a binder were mixed. Thus, a negative- 
electrode mix was prepared, followed by dispersing the negative-electrode mix In N-methylpyrolldone which serves as 
solvent. As a result, negative-electrode mix slurry was obtained. The negative-electrode mix slurry was applied to the 
two sides of a negative-electrode collector in the form of copper foil having a thickness of 10 urn. Then, the applied 

s solvent was dried. The negative-electrode collector was compression-molded with a roller pressing machine. As a 
result, an elongated negative electrode was obtained which had a width of 41.5 mm and a length of 250 mm. The 
thickness of the negative-electrode-mix layer on each side of the negative-electrode collector was 105 u,m. The neg- 
stive-eiectrode-mix layer was not formed on the negative-electrode collector of the negative electrode at the outermost 
end. A portion formed by only the negative-electrode collector was created. 

w [0058] On the other hand, the positive electrode was manufactured as follows. 

[00591 That is. 0.05 mole of lithium carbonate and 1 mole of cobalt carbonate were mixed with each other, and then 
the mix was calcinated at 900°C In air for 5 hours. Thus, IJC0O2 was obtained. 

[0060] Then, obtained LiCo0 2 was used as a positive-electrode active material such that 91 parts by weight of 
LiCo0 2< 6 parts by weight of graphite serving as a conductive material and 3 parts by weight of polyvinyl Idene fluoride 

15 (PVDF) serving as a binder were mixed with each other. Thus; a positive-electrode mix was prepared. Then, the ob- 
tained positive-electrode mix was dispersed in N-methylpyrolidone so that positive-electrode mix slurry was obtained. 
The positive-electrode mix slurry was applied to a region of only either side of a positive-electrode collector made of 
elongated aluminum foil having a thickness of 20 urn. the region having a length of 247 mm. Then, the positive-electrode 
mix slurry was dried. Then, positive-electrode mix slurry was applied to the other main surface of the positive-electrode 
collector in a region having a length of 167 mm such that a position at which the application was started was made 
coincide with the above-mentioned positive-electrode mbc slurry. Then, the positive-electrode mix slurry was dried, 
followed by compressing the two 3ide3 of the positive-electrode collector with a roll to compression-mold the positive- 
electrode collector. Thus, an elongated positive electrode was obtained which had a width of 39.5 mm. The positive 
electrode Incorporated a portion having two sides on each of which the positive-electrode-mlx layer was formed, the 

25 portion having a length of 187 mm. A portion of the positive electrode, on either side of which the positive-electrode- 
mix layer was formed, had a length of 80 mm. The thickness of each of the posftive-eJectrode-mix layers was B0 urn 
The positive electrode had th© outermost end and the Innermost end each incorporating a portion In which the posltlve- 
electrode-mix layer was not formed and In which only the positive-electrode collector was formed. 
[0061] The thus-manufactured elongated positive electrode and the negative electrode and two separators, each of 

30 which had a thickness of 25 jim and a width of 44 mm and which were in' the form of small-pore polypropylene films, 
were laminated. The laminate had four layers formed by sequentially laminating the negative electrode, the separator, 
the positive electrode and the separator in this sequential order. The laminate was lengthwise wound plural times. 
Thus, a spiral shape was formed which had a structure that the portion In which only either side of the positive-electrode 
collector had the positrve-etectrode^mlx layer was first wound and the negative electrode was placed inside. The end 

as of the outermost separator was secured with a tape. Thus, a coll electrode was manufactured. The negative electrode 
of the coil electrode was longer than the positive electrode of the same. Therefore, in the direction from the inner portion 
of the coll electrode toward the outer portion, the outermost end of the negative electrode collector which was the 
outermost end of the negative electrode was, as a matter of course, positioned more forwards than the outermost end 
of the positive electrode collector which was the outermost end of the positive electrode. 

<o [Q062] The outer diameter of the coil collector was 1 3 mm. while the inner diameter of a hollow portion formed in the 
central portion of the coir collector was 3.5 mm. The outermost end of the negative-electrode collector which was the 
outermost end of the negative electrode and the outermost end of the positive-electrode collector which was the out- 
ermost end of the positive electrode were positioned apart from each other in the fore-and-aft direction for distance L 
which was 35 mm. 

*5 [0063] In this embodiment, the negative-electrode lead was positioned at the outermost end of the negative elBctrode, 
while the positive-electrode lead was positioned at the Innermost end of the positive electrode. 
[0064] The thus-manufactured coil electrode was aa»mmodated In an Iron battery can applied with nickel plating. 
An insulating plate was placed on each of the upper and lower sides of the coll electrode. The positive-electrode lead 
was connected to the battery cover by welding, while the negative-electrode lead was connected to the battery can by 

so welding. 

[0065] Then, a nonaqueous electrolyte was prepared by dissolving, at a concentration of 1 mola/litar, LIPF fl In a 
mixed solvent which contained propylene carbonate and diethyl carbonate fn the same quantities. Then, 3.0 g of the 
nonaqueous electrolyte was injected Into the battery can so as to be Impregnated Into the cofl electrode. Then, the 
battery can was crimped through an Insulating sealing gasket applied With asphalt so that the battery cover was secured. 
« Thus, the hermatlctty En the battery was maintained. 

[0066) Thus, a cylindrical nonage ous-eiectrotyte secondary battery (having a diameter Of 14 mm and a height of 
50 mm) was manufactured. The foregoing cylindrical nonaqueous-electrolyte secondary battery was called Sample 1 
for convenience. 
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Samples 2, 3, 4 to 6, 11 and 12 

[0067] Cylindrical nonaqueous-electrolyte secondary batteries were manufactured by a method similar to that for 
manufacturing Sample 1 except for a structure in which the distance from the outermost end of the negative electrode 

s to the outermost end Of the positive electrode which was varied as shown in Table 1 . The foregoing secondary batteries 
ware called Samples 4 to 6, 11 and 1 2. To perform comparisons, cylindrical nonaqueous-electrolyte secondary batteries 
were manufactured by a method similar to that for manufacturing Sample 1 In this case, as shown in Table 1, the 
cylindrical nonaqueous-electrolyte secondary batteries were different from Sample 1 as follows: the distance from the 
outermost Bnd of the negative electrode and the outermost end of the positive electrode was - 2 mm; the poslth/e- 

iQ electrode collector overlapped the negative-electrode collector In the outermost portion; the distance from the outermost 
end of the negative electrode to the outermost end of the positive electrode we6 0 mm; and the end of the negative- 
electrode collector and the end of the posltrvo-electrode collector coincided with each other in the outermost portion. 
The foregoing comparative samples were called Samples 2 and 3 for convenience. Samples 4 to 6, 11, 12, 2 and 3 
were structured such that the outer diameter of the coil electrode was made to be 13 mm by adjusting the lengths of 

15 the positrve-electrode-mbf layers farmed on the two sides of the positive electrode and the lengths of the negative- 
electrode-mix layers formed on the two sides of the negative electrode. 



20 Table 1 





Length of 
Positive-Electrode- 
Mix Layer Formed 
on Either Side of 
Positive Electrode 
at Innermost End 

of Positive 
Electrode (mm) 


Length of- 
Positive-Electrode- 
Mix Layer Formed 
on Either Side of 
Positive Electrode 
at Outermost End. 

of Positive 
Electrode (mm) 


Length of 
Positive-Electrode 
-Mix Layers 
Formed on Two 
Sides of Positive 
Electrode 
(mm) 


Sample 1 


80 


0 


167 


Sample 2 


80 


0 


167 


Sample 3 


80 


0 


167 


Sample 4 


60 


0 


1S2 


Sample 5 


40 


0 


197 


Sample 6 


20 


_ — * — 

0 


201 


Sample 7 


0 


5 


205 


Sample S 


0 


15 


202 


Sample 9 


0 


50 


176 
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oampic ]U 


-+u 


in 

LU 




Sample II 


60 


0 


179 


Sample 12 


60 


0 


177 


Sample 13 


60 


0 


176 


Sample 14 


395 




0 


Sample 15 


395 




0 



15 





Length of 
Negative-Electrode 

Formed on Two 
Sides of Negative 
Electrode 
(mm) 


Length of 
Negative-Electrode 

Formed on Either 
Side of Negative 
Electrode 
(mm) 


Distance from 
Outermost End of 

Negative 
Electrode to 
Outermost End of 
Positive Electrode 
(mm) 


Sample 1 


250 


0 


35 


Sample 2 


250 


0 


-2 


Sample 3 


250 


0 


0 


Sample 4 


245 


0 


15 


Sample 5 


240 


0 


10 


Sample 6 


224 


0 


17 


Sample 7 


213 


0 


33 


Sample 8 


220 


0 


35 


Sample 9 


229 


0 


50 


Sample 10 


247 


0 


5 


Sample 11 


243 


0 


27 


Sample 12 


241 


0 


33 



65 
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Sample 13 


239 


0 


43 


Sample 14 


0 


39S 


35 


Sample 15 


0 


39S 


0 





Energy Density 
Ratio (%) 


Percent 
Defective {%) 


Sample 1 


100-0 


3 


SamDle 2 


100.0 


20 




100.0 


18 




102.4 


3 


Samnle 5 


104.3 


1 • 


Sample 6 


101.9 


1 


Sample 7 


100.2 


2 


Sample 8 


101.2 


2 


Sample 9 


971 


1 


Sample 10 


105.8 


6 


Sample 11 


101.0 


1 


Sample 12 


100.0 


2 


Sample 13 


99.5 


3 


Sample 14 


95.0 


2 


Sample 15 


95,0 


20 



<s Samples 7 to 9 

[0088] Processes similar to that for manufacturing Sample 1 were performed except tor structures in which the pos- 
itive-electrode- mix layer Was formed on only either side adjacent to the Innermost end of the positive electrode. More- 
over, the distance from the outermost end of the negative electrode to the outermost end of the positive electrode was 
so varied as shown in Table 1. Thus, cylindrical nonaqueous-electroryte secondary battBries were manufactured. The 
thus-manufactured cylindrical nonaqu sous-electrolyte secondary batteries were called Samples 7 to 9 for convenience. 
Samples 7 to 9 were structured such that the outer diameter of the coll electrode was made to be 13 mm by adjusting 
the lengths of the positive-electrode-mix layers formed on the two sides of the positive electrode and the lengths of 
the negatrve-electrode-mlx layers formed on the two sides of the negative electrode. 

55 

Sample 10 

[0069] A cylindrical nonaqueous-electrolyte secondary battery was manufactured by a method similar to that for 
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manufacturing Sample 1 except for structures In which the posiKva-BlBctrode-mix layer was formed on only either side 
at positions adjacent to the Innermost and outermost ends of the positive eJectrode. Moreover, the distance from the 
outermost end Of the negative electrode to the outermost end of the positive electrode was varied as shown in Table 
1. Thethus-manufactured cylindrical nonaqueous-electrolyte secondary battery was called Sample 10 forconvenle nee. 
s Sample 10 was structured such that the outer diameter of the coil electrode was made to be 13 mm by adjusting the 
lengths of the positlve-electrode-mix layers formed on the two sides of the positive electrode. 

Sample 14 and 15 

10 [0070] Cylindrical nonaqueous-electrolyte secondary batteries were manufactured by a method similar to that for 
manufacturing Sample 1 except for structures in which the posrtrve-electrode-mlx layer was formed on the overall 
length of only either side of the positive electrode and the negative electrode. Moreover, the distance from the outermost 
end of the negative electrode to the outermost end of the positive electrode was varied as shown in Table 1 . The thus- 
manuracturBd cylindrical nonaqueous-elactrotyte secondary batteries were called Samples 14 and 15 for convenience. 

is Sample 14 and 15 were structured such that the outer diameter of the coil electrode was made to be 13 mm by adjusting 
the lengths of the po3itrve-e1ectrOde-miX layers formed on the two sides of the positive electrode. 

<Evaluation of Samples> 

20 [0071] Each of samples 1 to 15 was charged for 6 hours at a charging voitage of 4.20 V with a charging current of 
300 mA. and then the foregoing samples were, with a load of 600 mA, discharged to 2.75 V. Thus, the energy densities 
were measured. Assuming that the result Of Sample 3 was 100, the energy densities of the sample batteries with 
respect to 100 were obtained. Also results were shown in Table 1- Moreover, a percentage defective Of each battery 
was obtained and also results were shown In Table 1. 
25 [0072] Comparisons were performed by using results shown In Table 1 among Samples 2, 3 and 15 and samples 1, 
4 to 14 according to the present invention. Samples 2. 3 and 15 were structured such that the distance from the 
outermost end of the negative electrode to the outermost end of the positive electrode was - 2 mm. Therefore, the 
positive-electrode collector overlapped the negative-electrode collector In the outermost portion. As an alternative to 
this, the distance from the outermost end of the negative electrode to the outermost end of the positive electrode was 
0 mm. Therefore, the end of the negative-electrode collector and the end Of the positive-electrode collector coincided 
with each other in the outermost portion. Samples 1. 4 to 14 according to the present invention were manufactured 
such that the outermost end of the negative-electrode collector which was the outermost end of the negative electrode 
was, in a direction from the inner portion of the coll electrode toward the outer portion of the same: positioned more 
forwards than the outermost end of the positive-electrode collector which wae the outermost end of the positive elec- 
ts trode . As a result of the comparisons, the samples according to the present Invention enabled the percentage defective 
to considerably be reduced without reduction In the energy density 

[0073] Samples 1 and 4 to 14 according to the present Invention were structured such that the outermost end of the 
negative-electrode collector which was the outermost end of the negative electrode was, In e direction from the Inner 
portion of the coll electrode toward the outer portion of the same, positioned more forwards than the outermost end of 

40 the positive-electrode collector which was the outermost end of the positive electrode. Samples 1 , 4 to 8 and 10 to 1 4 
among the foregoing samples 1 and 4 to 14 were structured such that the distance L from the outermost end of the 
negative-electrode collector which wae the outermost end of the negative electrode to the outermost end of the positive- 
electrode collector which was the outermost end of the positive electrode satisfied 0 < L £ ?cd on an assumption that 
the diameterof the coil electrode was d. Sample 9 did not satisfy the above-mentioned relationship. When the foregoing 

*s samples were compared with one another. Sample 9 encountered somewhat reduction In the energy density. 

[Q074] Samples 14 and 15. having the electrode mix layer formed on only either side of each of the collectors of both 
of the positive electrode and the negative electrode, were subjected to a comparison. When the electrode mix layer 
was formed on only either side of the collector. Sample 14 according to the present invention enabled the percentage 
detective to considerably be reduced without reduction In the energy density. On the other hand. Sample 15 to which 

50 the present Invention is not appfied encountered a high percentage defective. 

[0075] As can be understood from the above-mentioned results, the structure of the present Invention In which the 
elongated positive and negative electrodes were laminated through separators, followed by winding a laminate such 
that the positive electrode forms the outermost layer so that a coil electrode is formed. Moreover, the posrtrve-electrode- 
mlx layer is formed on only either main surface of the collector at a positron adjacent to the outermost end of the positive 

« electrode and/or a position adjacent to the Innermost end. A! the outermost end of the positive electrode; the posltlve- 
electrode-mlx layer is not formed on the positive-electrode collector, that is. only the positive-electrode collector is 
formed. At the outermost end of the negative electrode, the negative-electrode collector is not formed on the negative- 
electrode collector, that Is, only the negative-electrode collector is formed. In the direction from the Inner portion of the 
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coil electrode toward the outer portion of the same, the outermost end of the negative-electrode collector, which Is the 
outermost end of the negative electrode, Is positioned more forwards than the outermost end of the positive-electrode 
collector which i& the outermost end of the positive electrode. Thus, non-reacted active material for the negative elec- 
trode in the battery can be reduced. Thus, an effective area can be enlarged In the battery correspondingly. Therefore. 
s the Inside portion of tha battery can effectively be used, causing the energy density to be raised. Thus, elongation of 
lifetime against cycle operations was confirmed, 

[0076] in the present invention, the negative-electrode lead Is formed adjacent to the outermost end of the negative- 
electrode collector which is the outermost end of the negative electrode. In the direction from the inner portion of the 
coil electrode toward the outar portion of the same, the negative-electrode lead is positioned more forwards than the 

10 outermost end of the positive-electrode collector which Is the outermost end of the positive electrode. Thus, even if 
the negative-electrode lead pierces the separator disposed between the coil electrode and the battery can, the negative- 
electrode lead Is brought Into contact with only the battery can which Is the same negative electrode. Therefore, internal 
short circuit does not take place and, therefore, any defect occurs. Thus, the reliability can be Improved. 
[0077] in the present invention, the outermost end of the negative-electrode collector, which is the outermost end of 

T5 the negative electrode, and the outermost end of the positive-electrode collector, which id the outermost end Of the 
positive electrode, ere positioned fore-and-aft in the distance from the Inner portion of the coll electrode toward the 
outer portion of the same. Assuming that the distance from the outermost end of the negative-electrode collector to 
the outermost end of the positive-electrode collector Is L and the diameter of the coil electrode is d, the relationship O 
< L £ nd is satisfied. Thus, the energy density can furthermore be raised and the lifetime against The cycle operation 

20 can furthermore be elongated. 

[0078] The diameter of the cylindrical nonaqueous-electrolyte secondary battery was varied to 18 mm and 20 mm 
to evaluate each of the manufactured cylindrical nonaqueous-electrolyte secondary batteries. Thus, similar tendencies 
to those shown with the above-mentioned samples were shown. 

[0079] An elliptical coil electrode was manufactured as the coil electrode so that a nonaqueous-electrolyte secondary 
2s battery which was a rectangular battery having a thickness of 9 mm, a width of 34 mm and a height of 48 mm was 
manufactured so as to be evaluated. The outermost end of the negative-electrode collector which was the outermost 
end of the negative electrode was positioned more forwards than the outermost end of the positive-electrode collector 
which was the outermost end of the positive electrode- The distance from the outermost end of the negative-electrode 
collector positioned at the outermost end of the negative electrode to the outermost end of the positive-electrode coi- 
30 lector positioned at the outermost end of the positive electrode which were positioned fore-and-aft was not longer than 
the circumference. In this case, reduction of the percentage defective was enabled without reduction In the energy 
density. 

[0090] As described above, the nonaqueous-electrolyte secondary battery according to the present invention incor- 
porates: a coil electrode formed by laminating an elongated positive electrode and an elongated negative electrode 

35 through a separator and by winding a formed laminate such that the positive electrode is positioned at the outermost 
position, wherein the poslUve-electrode-mbc layer Is formed on only either main surface of the collector at the position 
adjacent to the outermost end of the positive electrode and/or the position adjacent to the innermost end, the positive- 
electrode-mix layer is not formed on the positive-elaclrode collector at the outermost end of the positive electrode and 
only tha positive-electrode collector Is formed, the negative-elect rodo-mlx layer Is not formed on the negative-electrode 

40 collector at the outermost end of the negative electrode and only the negative-electrode collector is formed, and the 
outermost end of the negative-electrode collector positioned at tno outermost end of the negative electrode ts. In the 

direction from the inner portion of the coil electrode toward the outer portion of the same, positioned more forwards 
than the outermost end of the positive-electrode collector. Therefore, the non-reacted active material for th© negative 
electrode in the battery can be reduced. Thus, the effective battery area can be enlarged correspondingly. Therefore, 
45 the inside portion of the battery can effectively be used, causing the energy density to be raised and the lifetime against 
a cycle operation to be elongated. 

[0081] The nonaqueous-electrolyte secondary battery according to the present invention incorporates the negative- 
electrode lead formed adjacent to the outermost end of the negative-electrode collector positioned at the outermost 
end of the negative electrode and the negative-electrode collector is, in the direction from the inner portion of the coil 
so electrode toward the outer portion of the same, positioned more forwards than the outermost end of the positive- 
electrode collector. Thus, even if the negative-electrode lead pierces the separator disposed between the coil electrode 
and the battery can. the negative-electrode lead is brought into contact with only the battery can which is also the 
negative electrode. Therefore, internal short circuit can be prevented, any defect can be prevented, and the reliability 
can be Improved. 

55 [0062] The coil electrode of the nonaqueous-electrolyte secondary battery according to the present invention is struc- 
tured such that the distance L from the outermost end of the negative-electrode collector positioned at the outermost 
end of the negative electrode to the outermost end of the positive-electrode collector positioned at the outermost end 
of the positive electrode which are positioned fore-and-aft In the direction from the Inner portion of the coll electrode 
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toward the outer portion of the same satisfies 0 < L s ltd on an assumption thai the diameter of the coil electrode Is d. 
Thus, internal short circuit can be prevented, the energy density can furthermore be raised and the lifetime against a 
cycle operation can furthermore be elongated. 

[0083] Although the invention has been described in Its preferred form and structure with a certain degree of partic- 
s ularity, h is understood that the present disclosure of the preferred form can be changed in the details of construction 
and In the combination and arrangement of parts without departing from the scope of the invention as hereinafter 
claimed. 

10 Claims 

1. A non aqueous-electrolyte secondary battery comprising: 

a coll electrode formed by laminating an elongated positive electrode which has a positive -electrode- mix layer 
13 formed on at least either of mai n surfaces of a positive-electrode collector and an elongated negative electrode 

which has a negaHvs-electrocfe-mlx layer formed on at least either main surfaces of a negative-electrode 
collector and by winding a formed laminate such that said positive electrode Is positioned at the outermost 
position of said coll electrode, wherein 

said poslUvB-electrode-mlx layer is formed on only either of main surfaces of said collector at the position 
20 adjacent to the outermost end of said positive electrode and/or the position adjacent to the innermost end of 

said positive electrode, said posrtjve-elertrode-rnix layer is not formed on said positive-electrode collector at 
the outermost end of said positive electrode and only said positive-electrode collector Is formed, 
said negative-electrode-mix layer is not formed on said negative-electrode collector at the outermost end of 
said negative electrode and only said negative-electrode collector Is formed, and 
25 the outermost end of said negative-electrode collector positioned at the outermost end of said negative elec- 

trode is r in the direction from the Inner portion of said coll electrode toward the outer portion of said coil elec- 
trode, positioned more forwards than the outermost end of said positive-electrode collector. 

2. A nonaqueous-electrofyte secondary battery according to claim 1 , wherein 

said coll electrode Incorporates a negative-electrode lead adjacent to an outermost end of said negative- 
eJectrodB coil ector positioned at the outermost end of said negative electrode, and 

said negative-electrode lead is positioned more forwards than the outermost end of said positive-electrode 
collector positioned at the outermost end of said positive electrode. 

3. A nonaqueous-eiectrolyte secondary battery according to claim 1 . wherein 

said coll electrode has a structure that distance L from the outermost end of said negatfve^electrode collector 
positioned at the outermost end of said negative electrode to the outermost end of said positive-electrode collector 
positioned at the outermost end of said positive electrode which are positioned In a fore-and-aft direction from the 
40 inner portion of said coll electrode toward the outer portion of said coil electrode satisfies the following relationship 
on an assumption that the diameter of the coll electrode Is d: 



45 



0 < I £ rcd 

4. A nonaqueousHelectrolytB secondary battery according to claim 1 , wherein 

said negative-electrode mix contains a negative-electrode material and a binder. 

5. A nonaqueous-eiectrolyte secondary battery according to claim 4, wherein 

so said negative-electrode material Is at least one type material selected from a group consisting of a crystalline 

metal oxide and en amorphous metal oxide which permit doping/dedaping lithium ions. 



55 



6. A nonaqueous-elBctrolyte secondary battery according to claim 1 , wherein said positive-electrode mix contains a 
positive-electrode material, e conductive material and a binder. 

7. A nonaqueous-eiectrolyte secondary battery according to claim 6, wherein 

said positive-electrode material Is at least one type material selected from a group consisting of LIM0 2 (where 
M is at least any one of Co, Ni, Mn, Fe, Al, V and Ti) and interlayer compounds each containing LI. 
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B. A nonaqueous-electrolyte secondary battery according to claim 1 , wherein 

said separator Is made of at least one type material selected from a group consisting of polyethylene and 
poly propylene. 

s 9. A nonaqueous-etectrolyte secondary battery according to claim 1 , wherein 

said positive-electrode col, 'actor is mads of at least one type material selected from a group consisting of 
aluminum, stainless steel and nickel. 

10. A nonaqueous-electrclyte secondary battery according to claim 1, wherein 

10 said negative-electrode collector is made of at least one type material selected from a group consisting of 

copper, stainless steel and nickel. 

11. A nonaqueous-elsctrolyte secondary battery according to claim 1 , wherein 

19 said nonaqueous-eJectrolyte secondary battery contains a nonaqueous electrolyte prepared by dissolving an 

electrolyte in nonaqueous solvent, and 

said nonaqueous solvent is made of at least one type material selected from a group consisting of propylene 
carbonate, ethylene carbonate, 1 . 2-d Imeihoxyethane, 1 , 2-dlethoxyethane, diemyfcarbonate,t-butyrotactone, 
tetrahydrofuran, 1,3-dioxo(ane T 4-methyM t 3-dloxolane, diethylather, sulfolane, methylsulfolane, acetonitrile 
zo and proplonltrile. 

12. A nonaqueous-electrclyte secondary battery according to claim 11, wherein 

said electrolyte Is at least one type material selected from a group consisting of UCI0 4 , LiAsF 8 , UPF 6 , LIBF 4 , 
LiBtCgHfik, LiCI, LiBr, LiSOjjCH 3 and LISOaCFg 

25 

Paten tensp ruche 

1. SekundSrbatterie mit nicht-wassrigem Elektrolyten, umfassend: 

30 

einen Elektrodenwickel erhalten durch Laminieren einer Iflngserstrecklen posftrven Elektrode. bei der auf zu^ 
mlndest elner der Hauptflachen elnes posttlven Elektrodenkollektors elne Schfcht einer positiven Elektroden- 
mischung aufgetragen ist, und einer langserstreckten negativen Elektrode, bei der auf zu mind est einer der 
Hauptflachen elnes negativen Elektrodenkollektors elne negative Elektrode rtmlschung aufgetragen 1st, wobel 
35 das Laminat in der Weise gewickelt ist, dass die positive Elektrode an der &u&eren Seite des Efektrodenwickels 

liegt, wobel 

die Schicht der positiven Elektrodenmischung nur an einer Stalls, die an das &u&ere Ende der positiven Elek- 
trode angrenzt und/oder an einer Stelle. die an das innere Ende der positiven Elektrode angrenzt, auf eine 
der Hauptflachen des Kollektors aufgetragen ist, und auf dem duQeren Ende der positiven Elektrode die 
40 Schicht der positiven Elektrodenmischung nicht auf den positiven Elaktrodenkollektor aufgetragen ist» also 

nur der Kollektor der positiven Elektrode vorltegt, 

am au&eren Ende der negativen Elektrode die Scrucht aus der negativen Elektrodenmischung nicht auf den 
KoUektor der negativen Elektrode aufgetragen 1st, also nur der Kollektor der negativen Elektrode vorilegt, und 
wobel in Richtung vom inneren Abschnitt der gewickelten Elektrode zum auderen Abschnitt der gewickerten 
4$ Elektrode gesehen das am au&eren Ende der negativen Elektrode liegende iu&ere Ende des negativen Elek- 

trodenkollektors weiter vome angeordnet Istals das auOere Ende des Kollektors der positiven Elektrode. 

2. Sekundarbatterie mit nicht-we'ssrigem Elektrolyten nach Anspruch 1 . wobel 

50 der Elektrodenwickel einen Anschluss far die negative Elektrode aufwelst. der an das auGere Ende des am 

au&eren Ende der negativen Elektrode Legend en negativen Elektrodenkollektors anschlieBt, und 
der Anschluss der negativen Elektrode welter vome liegt ale dae au&ere Ende des em auReren Ende der 
positiven Elektrode liegenden positiven Elektrodenkollektors. 

55 3. Sekunddrbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1, wobei 

der EJektmdenwIckel so gestaltet let, dass ein Abstand L zwischen dem au&eren Ende des am Sufieren 
Ende der negativen Elektrode angeordnsten negativen Elektrodenkollektors und dem 3ufteren Ende des am 3u- 
Beren Ende der posHlven EJektrode angeordneten positiven Elektrodenkollektore, wobei diese in Lflng3richtung 
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von dem Inneren Abschnltt des Elektrodenwlckels zum fluOeren Abschnitt des Elektrodenwlckels hinterelnander 
angeordnetslnd, die folgende Bezlehtmg erfOllt, unter der Annahme, dass der Durchmesser des Bektrodenwickels 
d entspricht 

0 < L <s *d, 

4. Sekundarbatterie mlt nlcht-wasarigem Elektrolyten nach Anspruch 1 . wobei 

die negative Elektrodenmischung eJn Material fOr die negative Elektrode und ©In Blndemittel umfasst 

5. Sekundarbatterie mlt nicht-wassrigem Elektrolyten nach AnspnJCh 4, wobel 

das Material der negative* Elektrode zumlndest elne Art von Material 1st, das ausgewahlt ist aus elner Grup- 
pe, welche bestBht aus einem kristalllnen Metalloxld und einem amorphen Metalloxid, welche das Dotieren und 
Dadotieren von Uthlumlonen ermoglichen. 

6. Sekundertattarte mit nicht-wfieerlgem Elektrolylen nach Anspruch 1, wobei die positive Elektrode nmischung ein 
Material fur die positive Elektrode, ein leltfehlges Material und ein Bindemlttel umfasst 



7. SekundSroatterie mit nlcht-wassrigem Elektrolyten nach Anspruch 6, wobei 

20 das positive Elekiroden material zumindest elne Art von Material umfa6€t, das ausgewShlt ist aus elner Grup- 

pe, welche aus UMO2 (wobei M zumindest ei nes Ist von Co, Ni, Mn. Fe, Al. V und Tl) und Einlagerungsverbindungen 
bestdht, welche jeweils Li entharten. 

8. Sekundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1 , wobel 

25 der Separator aus zumindest elnem der Materialien hergestellt 1st, welche ausgewahlt slnd aus einer Gruppe, 

bestehend aus Polyethylen und Polypropylen. 

Sekundarbatterie mlt nicht-wassrigem Elektrolylen nach Anspruch 1 , wobei 

der positive Elektrodenkollektor aus zumindest alnem der Materialien hergesteflt ist. die ausgewShlt slnd aus 
30 elner Gruppe, bestehend aus Aluminium, rostfreiem Stahl und Nickel. 

10. Sekundarbatterie mit nicht-wassrigem Elektrdyten nach Anspruch 1, wobel 

der negative Elektrodenkollektor aus zumindest einem der Materialien hergestellt 1st, die ausgewahlt sind 
aus einer Gruppe, bestehend aus Kupfer, rostfreiem Stahl und Nickel. 



11. Sekundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1. wobel 



dlese einen nicht-wSssrlgen Elektrotyten enthalt. der hergesteJK Ist durch Lflsen eines Elektrolyten in einem 
nJchtavassrigen Lfisungsmittel, und 
40 dee nlcht-wassrige Losu ngsmittel zumindest eus elnem der Materialien hergestellt let, welche ausgewahlt sind 

aus einer Gruppe, bestehend aus Prapylencarbonat, Ethytencarbonat, 1 ,2-Dimethoxyethan, 
1,2-Dfothoxyethan, Diethylcarbonat. 7-ButyroIacton, Tetrahydrofuran. 1 ,3-Dl0XOlan, 4-Metrryl-1 »3-dioxolan. 
Diethyl ether. Sulfotan* Methytsutfolsn, Acetonitrii und Propronltrfl. 

45 12. Sekundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 11 . wobel 

tier Elektroryt zumindest elnes der Materialien ist, die ausgewahlt sind aus einer Gruppe, bestehend aus 
LiCI0 4 , LiAsFg, LPF 6 . LIBF 4 , LiB(C 6 H 6 ) 4 , UQ, LiBr, USO3CH3 und US0 3 CF 3 . 



50 Revindications 

1 . Accumulateur secondaire a electrolyte non aqueux comprenant : 

une electrode en bobine forme* en stratiflant une electrode positive allonges qui presente une couche do 
55 melange d'electrode positive formee sur au molns rune des surfaces princlpales d'un collecteur d'electrode 

positive et une electrode negath/e allongee qui presBnte une couche de melange d'electrode negative forme© 
sur au molns Tune des surfaces principales d\m collecteur d'electrode negative et en enroulam un stratifie 
forme de telle sorte que ladrte electrode positive est disposes sur la position exterleure de ladlta electrode en 
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bobine, dans lequel 

ladite couche de melange d'electrode positive est formae sur uniquement Tune dee surfaces prlncipales dudit 
collecteur a la position adjacente de rextremlte ext6rieure de fadite electrode positive et/ou a ia position ad- 
jacente de I'extrenifte interleure de ladite electrode positive, ladite couche de melange d'electrode positive 
5 n'est pa$ forme a sur ledlt collecteur d'electrode positive a l'extremite exterieure do ladite electrode positive et 

seu) (edit collecteur d'electrode positive est forme. 

ladite couche de melange d'electrode negative n'est pas formee eur ledlt collecteur d'electrode negative a 
Pextremrte exterieure de ladite electrode negative et seul ledit collecteur d'electrode negative est forme, et 
I'extremrte exterieure dudlt collecteur d'electrode negative disposee a l'extremite exterieure de ladite electrode 
io negative se trouve, dans la direction allant de la partle Interne de ladite Electrode en bobine vers la partie 

externa de ladite electrode en bobine, dispose* plus en avant que i'exiremite exterieure dudlt collecteur d'eleo- 
trade positive. 



15 



2. Accumulates secondaire a Electrolyte non aqueux selon la revend (cation 1 p dans lequel 

ladite electrode en bobine incorpore un conducteur d'electrode negative adjacent a une extremfta exterieure 
dudit collecteur electrode negative dispose a I'exttemtte exterieure de ladite electrode negative, et 
ledlt conducteurdfelectrode negative est dispose plus en avantde l'extremite exterieure dudit collecteur d'elec- 
trode positive dispose a l'extremite exterieure de ladite electrode positive. 

20 

3. Accumulateur secondaire a electrolyte non aqueux selon la revendicatlon 1 , dans lequel 

ladite electrode en bobine prgsente une structure telle que la distance L de I'extr6mit6 exterieure dudit col- 
lecteur d'electrode negative dispose a rextremite exterieure de ladite electrode negative jusqu'a l'extremite exte- 
rieure dudlt collecteur d'electrode positive dispose a l'extremite exterieure de ladite electrode positive qui aont 
25 disposes dans une direction longitudinaie allant da la partie Interne de ladite electrode en bobine vers la partle 

externe de ladite electrode en bobine satisfalt la relation sulvante en supposant que le diametre de i'electrode en 
bobine est d: 



30 



Q < L £ ltd 

d. Accumulateur secondaire a electrolyte non aqueux selon la revend icati on 1 . dans lequel 

ledlt melange d'electrode negative ccntlent un materiau d'electrode negative et un iianL 

35 s. Accumulateur secondaire a electrolyte non aqueux selon la revendicatlon 4, dans lequel 

ledit materiau d'electrode negative est un materiau d'eu moine un type Choisl pannl un oxyde metallique 
Cftstallln et un oxyde metalllque amorpha qui permet le dopags/dedopage d'ions lithium. 

6. Accumulateur secondaire a electrolyte non aqueux selon la revendlcation 1 T dans lequel 

w ledit melange d'electrode positive contrent un materiau d'etectrode positive, un materiau conducteur et un 

llant. 

7. Accumulateur secondaire a electrolyte non aqueux selon la revendlcation 6, dans lequel 

ledit materiau d'electrode positive est un materiau d'au mofns un type chotsi parmi UM0 2 (ou M est I'un 
43 quelconque parmi Co t Nl, Mn, Fe t AJ, V et Ti) et des composes de couche intermedieire con ten ant chacun Li. 

8. Accumulateur secondare a electrolyte non aqueux selon la revindication 1 , dans lequel 

ledit eeparateur est constitue d'un materiau d'au motns un type chotei parmi le polyethylene et le polypropy- 
lene. 

SO 

9. Accumulateur secondaire a electrolyte non aqueux selon la revendtcation 1, dans lequel 

ledlt collecteur d'electrode positive est constitue d'un materiau d'au moins un type cholsl parmi I'aluminium, 
racier inoxydable et le nickel. 

55 10. Accumulateur secondaire a electrolyte non aqueux seion la revendicatlon 1, dans lequel 

ledit collecteur d'electrode negative est constitue tfun materiau d'au molns un type chotsi parmi le curvre. 
fader Inoxydable et le nickel. 
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11. Accumulatour secondare & electrolyte non aqueux colon la ravondfcatJon 1 , dans lequel 

[edit accumuiateur second a Ire a electrolyte non aqueux conUent un electrolyte non aqueux prepare par dis* 
sol Litton d'un electrolyte dans un sofrvant non aqueux, dt 
s ledlt solvant non aqueux est constltue d'un matiriau d'au molns un type choisi parmi le carbonate de propylene, 

le carbonate d'ethylene, le 1 ,2-dimethoxyethane, le 1,2-diethoxyethBne, le carbonate de diethyle, laT-bUtyro- 
lactone, le tetrahydrofurane, le l,3r-dioxoiene, le 4-methyM ,3~dtoxoiene f le dlethyiether; le sulfolana, le me* 
thylsulfolane, racetonitrile et le propionitrile. 

io 12. Accumuiateur secondalre a electrolyte non aqueux salon la reveodlcatton 11, dans lequel 

(edit electrolyte est un materiau d'au mo Ins un type OhOfsl parmi UCI0 4 . LIAsF B , LfPF Bt LiBF 4 , LiB(C 6 H 5 ) 4 , 
LiCl, LiBr, LiS0 3 CH 3 et USO3CF3. 
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